Cathodoluminescence (CL), the excitation of an inorganic material by energetic electrons that results in photon emission, is one of several mechanisms that occurs as a result of the interaction of an electron beam with an inorganic solid. Photons are emitted as the result of electronic transitions between the conduction and valance bands as well as levels lying with the band gap and can be characterized as being intrinsic (fundamental) or extrinsic (activated). Rare Earth Elements are an extrinsic source that can be detected using CL, with the CL signal being sensitive to the chemical state of the polyvalent elements [1, 2]. CL microscopy and spectroscopy and X-ray Microanalysis/Energy Dispersive Spectroscopy (XRM/EDS) was initiated on a series of coal fly-ash samples collected from the Appalachia region to ascertain the location(s), type(s), and valance states of REE's in the fly-ash samples. XRM/EDS and CL microscopy and spectroscopy was carried out utilizing a Thermo-Electron NS-7 and a Gatan Mono-CL4 interfaced to a JEOL-7600 FESEM. The Gatan CL system is equipped with a PMT and a Princeton Instruments PIXILS 100 CCD camera. Primary analyses were carried out in a wavelength range of approximately 300 nm to 750 nm.
The CL spectroscopic data acquired from the fly-ash samples was compared to the cathodoluminescence spectra obtained from various mineral standards as well as the CSIRO Luminescence Database [3] . EDS was used to identify the host environment as well as REE's such as lanthanum (La 3+ ) and lutetium (Lu 3+ ) that exhibit non-distinctive broad band emissions and whose photon emission wavelengths are outside of the experimentally detectable wavelengths. Of the 17 rare earth elements, 12 were detected in coal fly ash samples by CL, while La was detected by EDS. The REE's identified in the fly-ash samples by CL ( Figure 1 ) were primarily associated with minerals while La which was detected by BSEI and EDS, was associated with clay. The data in Table 1 depicts the cumulative observed spectral lines for each REE according to the type of mineral in which each REE is retained. The observed CL wavelengths correlate well with CSIRO database and mineral standards, indicating that the combustion process and weathering have negligible effect on the REE location, type, and valance state.
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